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Program 


Fall Meeting 
American Welding Society 
Buffalo, N. Y. 


November 16, 17, 18 and 19, 1926 


Headquarters 
Technical sessions, exhibitions, demonstrations—Proadway 
Auditorium 


International Welding Exposition 


One of the largest Welding Expositions will be held in connec- 
tion with this fall meeting showing new developments in welding 
apparatus and supplies. A unique feature of this Exposition will 
be an exhibit of a large variety of welded products. The Exposi- 
tion will open on Tuesday afternoon, November 16, the day preced- 
ing the Annual Fall Meeting of the Society, and will close on Fri- 
day, November 19 at 5 p.m. It will also be open on Tuesday and 
Wednesday evenings. 


Inspection Trip and Buffet Supper 


On Friday afternoon, November 19, 1926, an inspection trip 
has been arranged to Niagara Falls. Members of the Society and 
their guests will view the Falls from the American side with a 
short inspection trip through the Niagara Falls Power House. 
This will be followed by a buffet supper on the Canadian side and 
then a special illumination of the Falls will be shown, returning to 
Buffalo late in the evening. The exact time and place for assem- 
bly of members and their guests will be announced at the Exposi- 
tion Headquarters. Reservation per person for this trip and sup- 
per is $1.75. 

Dinner Dance 


A Dinner Dance will be held Thursday evening at the Hotel 
Statler. Special arrangements have been made as to entertain- 
ment features which will insure a good time for everyone who at- 
tends. In addition, arrangements have been made for an excel- 
lent dinner. Reservations should be made at once by applying to 
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Mr. Carl D. Miller, 510 Morgan Building, Buffalo. Price per 
plate, $6. 
Attendance 
Indications are that there will be several thousand people in at- 
tendance at the various technical sessions, inspection trips, com- 
mittee meetings and exhibits, including representatives from al! 
parts of the United States and Canada. Several exhibits of Euro- 
pean manufacturers are also included. 


Hotels 


Special arrangements have been made with a number of hotels, 
some of which are listed below, with the minimum rates for single 
room with bath: 

Hotel Broezel, $3; Buffalo, $2.50; Greystone, $2.50; Lafayette, 
$3; Lenox, $3; Stuyvesant, $2.50; Statler, $4; Touraine, $3. 


Badges 
Admission to exhibit hall to be by badges only; all members 


of the American Welding Society and exhibitors, including their 


authorized representatives, will be furnished with admission badge 
free of charge, other visitors will be charged 25c. for the admis- 
sion badge, which includes copy of official program. 


TECHNICAL PROGRAM 
WEDNESDAY, NOVEMBER 17, 1926 


Morning 
10 a. m. to 12 m. 
“Welding of Locomotive Parts,” M. Gjersten, Master Welder, 
Northern Pacific Company. 
“Organization of Welding on the Railroad,” F. H. Williams, As- 
sistant Test Engineer, Canadian National Rai! ways. 


Afternoon 
2 p. m. to 4 p. m. 

“Comparative Tests on Are and Riveted Structural Members,’ 
A. M. Candy, General Engineering Department, Westinghouse 
Electric and Manufacturing Co. 

“Tests on Welded Roof Truss,” H. H. Moss, Linde Air Products 
Company. 

THURSDAY, NOVEMBER 18, 1926 


Morning 
10 a. m. to 12 m. 

“Welding Science in the Engineering Curriculum of Unive) 
ties.” Prof. G. J. Hoffman, Purdue University; Prof. B. L. Lucas, 
Mississippi Agriculture and Mechanical College; Prof. 8. T. H: 
Syracuse University, Prof. deZafra; New York University; Prof 
R. D. Rickley, Ohio State University; Prof. F. V. Larkin, Lehizh 
University. 
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Afternoon 
1:30 p. m. 
Welding Wire Specifications Committee. C. A. McCune, Chair- 
man. 
2:30 p. m. 


Meeting of the American Bureau of Welding. The remarkable 
progress made by the welding research department of the Ameri- 
can Welding Society (American Bureau of Welding) will be a 
source of satisfaction to the members of the American Welding 
Society and the welding fraternity. 


Evening 


7 p. m. 


Dinner Dance. For details see page 3. 


FRIDAY, NOVEMBER 19, 1926 
Morning 


9 a.m. to 10:30 a. m. 


Short technical session on “Welding in a Gaseous Atmosphere,” 
including demonstrations, and exhibitions will be made by Mr. 
P. P. Alexander and Mr. R. A. Weinman of the General Electric 


Company. 
10:30 a. m. to 12:30 p. m. 


Meeting of the Board of Directors, American Welding Society. 


Afternoon 


1:45 
Inspection trip. 
For details see page 3. 





YEAR BOOK 


The first issue of the Year Book of 
the American Welding Society was 
printed as the August issue of the 
Journal, The last two pages of this 
Year Book contains a membership 
application blank for the convenience 
of prospective members. Additional 
copies of this Year Book will be sent 
to any member upon request to be 
te in the solicitation of new mem- 
ers. 

As has been pointed out many times 
in the editorial columns of the Jour- 
nal, the strength of the Society is in 
a measure dependent upon the num- 
ber and character of members. New 
members can be best obtained through 
personal contact. Each member of 
the Society is therefore earnestly re- 
quested to secure at least one new 
member during the next few months. 





FALL MEETING 


The program of the Annual Fal! 
Meeting of the Society, just preced- 
ing this editorial, shows that no ef- 
fort has been spared to make the 
coming Fall Meeting of the Society 
an outstanding event of its history. 
The success or failure of any conven- 
tion of this sort depends upon the 
backing of the membership through 
attendance. 

Aside from the obvious advantages 
of attending, there are reasons which 
are sometimes overlooked but which 
are very important. Meetings of this 
sort provide an opportunity for asso- 
ciation with others in the same field 
and discussion of problems which are 
of mutual interest. This results often 
in the obtaining of new ideas and sug- 
gestions and creates good fellowship. 
The Exhibitions will serve to keep our 
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members abreast of the latest devel- 
opments in the applications of weld- 
ing, new apparatus and supplies. 


WELDING OF STRUCTURAL 
STEEL 


It has been the fondest hope of 
some of our welding enthusiasts to 
extend the applications of welding to 
fabrication of large structures, such 
as buildings, bridges, etc. Two years 
ago, p-actically the entire technical 
session of the Fall Meeting of the So- 
ciety in Cleveland was given over to 
papers to demonstrate the adequacy 
cf the several welding processes for 
the fabrication of steel structures. 
Test data and details of existing 
welded structures were painstakingly 
collected by prominent members of 
the Society and published at that 
time. Since then, a number of addi- 
tional important all-welded structures 
have come into existence. A large 
number of expensive tests have also 
been made on full size structural 
members, which will be reported on 
in later issues of the Journal. 

The American Welding Society, 
through its research department 
(American Bureau of Welding), has 
had under way careful plans for in- 
augurating a comprehensive, scientific 
investigation in this field. The assist- 
ance of the American Institute of 
Steel Construction has been recently 
secured and a committee is now being 
organized under the chairmanship of 
J. H. Edwards, assistant chief engi- 
neer of the American Bridge Com- 
pany. The personnel of this commit- 
tee will, no doubt, be of interest to our 
membership and is given below: 

J. H. Edwards, chairman; assistant 
chief engineer, American Bridge Co. 

W. Spraragen, secretary; American 
Bureau of Welding. 
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L. Allen, manager, Carnegie Works, 
McClintic-Marshall Co. 

G. A. Caldwell, Mississippi Valley 
Structural Steel Co. 

A. M. Candy, Westinghouse Ele 
tric & Mfg. Co. 

J. J. Crowe, Air Reduction Co. 

C. S. Davis, consulting engineer. 

E. A. Doyle, Linde Air Products Co. 

E. H. Ewertz, general manager, 
Moore Plant, Bethlehem Shipbuilding 
Corporation. 

F. M. Farmer, chief engineer, Elec- 
trical Testing Laboratories. 

J. C. Lincoln, Lincoln Electric Co. 

L. H. Miller, American Institute of 
Steel Construction. 

J. W. Owens, Newport News S. B. 
& D. D. Co. 

W. L. Warner, General Electric Co. 

S. C. Weiskopf, consulting engineer. 

A. Weymouth, chief engineer, Post 
& McCord. 

H. A. Woofter, Swift Electric Weld- 
ing Co. 

Representation is also being solic- 
ited from two or three other soci- 
eties. Some of the problems in this 
field pointed out by Mr. Edwards in 
a paper recently presented before the 
American Welding Society are: 

a. Can standard structural steel be 
satisfactorily welded and what are its 
limitations? If this grade of mate- 
rial is not suitable, what is? 

b. What effect will the welding 
process have on the parent or main 
material ? 

ec. Standard methods of making 
welds by different processes should be 
determined. Values on some unit 
basis for the strength of welds of dif- 
ferent types should be fixed. 

d. Some reliable way of controlling 
the mechanical and personal element 
in the making of welds and in testing 
the completed work should be estab- 
lished. 





SECTION ACTIVITIES 


Cleveland: 


The following officers for 1926-7 
were elected: Chairman, Prof. Her- 
bert M: Boylston, Case School of Ap- 
plied Science; vice-chairman, R. B. 
Fehr, Una Welding & Bonding Co.; 
treasurer, G. B. Close, Ohio Chemical 
Co.; secretary, R. K. Randall, Cleve- 
land School of Technology. Program 
committee—J. C. Lincoln, chairman; 
J. H. Thornton, H. G. Dyar and R. B. 
Fehr. Membership committee—O. J. 
Bornemann, chairman; A. F. Davis, 
K. Haas, R. J. Hurt, J. E. Wolcott, Jr. 


Chicago: 


A very interesting meeting was 
held on Sept. 17, at which H. A. 
Woofter, chief engineer of the Swift 
Electric Welder Company, presented 
a paper on Resistance Welding. ‘he 
discussion following Mr. Woofter'’s 
address took up considerable time 41 
was entered into by many of th 
present, indicating genuine inte: 
in resistance welding. Mr. Wooft: 
paper was illustrated by lanter! 
slides. After the discussion of \!' 
Woofter’s paper, E. J. Henke, pr 
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dent of the American Electric Fusion 
Corporation, presented motion pic- 
tures showing the construction and 
operation of spot welding machines 
and seam welders, which also proved 
very interesting. 


Pittsburgh: 


The following speakers are sched- 
uled to appear before the Pittsburgh 
Section: October, Robert E. Kinkead, 
Lincoln Electric Company; Novem- 
ber, S. W. Mann, Electric Welder 
Controller Co.; December, E. Wana- 
maker, Chicago, Rock Island & Pacific 
Ry. Co.; January, R. K. Randall, 
Cleveland Y. M. C, A.; February, 
J. C. Lineoln, Lincoln Electric Com- 
pany. 


Northern New York Section: 


This section will hold its first 
meeting of the 1926-1927 season at 


the Pittsfield Works of the General 
Electric Company, on Sept. 29. All 
those attending will assemble at the 
Auditorium, Building No. 16, at 2.30 
p. m. for an inspection trip through 
various departments of the factory, 
where various welding operations are 
being used. After the inspection trip, 
dinner will be served in the Works 
restaurant, free of charge, to those 
attending the meeting. Promptly at 
7.30 p. m., a technical session will be 
held in the Auditorium, Building No. 
16, when H. W. Tobey, of the Lab- 
oratory, will read a paper on “Elec- 
tric Resistance Welding.” Mr. Tobey 
will explain the results of research 
work in resistance welding and give 
details of operation of certain special 
seam welding machines which he has 
developed. His paper will be illus- 
trated by lantern slides, and there 
will be an exhibit of welded speci- 
mens. 





EMPLOYMENT SERVICE BULLETIN 


Opportunities.—The Society is glad to learn of desirable opportunities from 
responsible sources, announcements of which will be published without charge 


in the BULLETIN. 


Services Available—Under this heading brief announcements (not more 
than seventy-five words in length) will be published without charge to mem- 
bers. Announcements will not be repeated except upon request received after 
an interval of three months; during this period, names and records will re- 


main in the office reference files. 


Note.—Copy for publication in the BULLETIN should reach the Society’s 
Office not later than the thirtieth of the month if publication in the following 
issue is desired. ALL REPLIES should be addressed to the number indicated 
in each case and mailed to Society headquarters. 


POSITIONS VACANT 


V-34. Want to secure an acetylene welder who is proficient in the art of 
welding holes in defective cast iron castings. Position is a steady one. 


SERVICES AVAILABLE 


A-48. Welder desires position. Have had four years’ experience in boiler 
and tank work. Can also weld cast iron and high pressure work. 
A-49. Electric welder desires poo Have had all around experience, 


neluding several years with Lac 


Ww 


anna Railroad, and have also had arc, 


spot and gas welding experience with R. Hoe & Company and Siemund Wenzel 


ompany. 
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Essentials in Fusion Welding* 
S. W. MILLER} 


There is. no need of stressing the importance of fusion welding 
in boiler work, as its use is taken as a matter of course in both new 
construction and repairs and you are all familiar with its many 
applications. 

There are, however, several things that I should like to empha- 
size, that are to my mind of more importance than sometimes 
thought. 

One of these is the vital necessity of always doing first-class 
work. It may be true that a weld in a side sheet will stand the 
hydrostatic test and even perform well in service for quite a 
while, even if it is made poorly, or with an inferior quality of weld- 
ing rod, or if too little of the sheet has been cut away to get back 
to sound metal. But there is no doubt that better workmanship, 
better rod and sound metal will result in longer and better ser- 
vice, and probably will save one or more engine failures. 

Another thing js to design proper y the joints for welding. for 
instance, a lap joint with a large lap in a fire-box sheet is not 
good, because the metal in the lap on the fire side cannot be kept 
cool enough to avoid overheating. 

On the other hand, the shorter the lap the greater the bending 
stress on the joint when under tension. So there must be a point 
where, for any particular joint, the amount of lap is best, and this 
may not be the same for all joints. 

One of the most important, yet often a difficult matter, is to 
design welds so the welder has the best chance to do good work. 


to get at, but some thought will generally find the best design 
from the welder’s standpoint as well as from others. 

The hardest case is when awkward position is combined with a 
bad location for a weld, that is, where a weld has to stand undue 
stresses. For instance, the lug on the lower end of a pedestal 
jaw that fits in the pedestal brace sometimes breaks off and a 
small forging may be miade and welded on. After a short time 
it is very liable to break again. The proper design is to cut 
through the jaw and lower bar of the frame and weld in an entire 
new piece, placing the welds where they can be easily and well 
made and where they will not be heavily stressed. 

Another matter is the materials to be used. It is often beyond 
the power of the shop to secure changes in material specifications, 
but it is entirely within their province to point out that certain 
materials are better for welding than others. Fortunately boiler 
and fire-box steels are easily welded. It is at times necessary (0 





*Presented at June, 1926, meeting, Western New York Section, A. W. S., 
Annual Convention Master Boiler Makers’ Association. 
tConsulting Engineer, Union Carbide and Carbon Research Laboratory. 
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devise special methods to overcome this trouble, as, for instance, 
the use of bronze for welding malleable iron, and such develop- 
ments often result in successful welding of materials that are not 
easily or safely welded by ordinary means. 

Again, there is not much use in welding a patch in a badly cor- 
rugated side sheet, as the sheet has been injured, and good results 
cannot be expected. Here, again, however, the question of design 
enters and a corrugated or dished patch will give better results 
than a flat one. 

Method in welding has been referred to, but it may stand a little 
further comment. It refers particularly to such things as the 
allowance for contraction, order in which the weld is made, prepa- 
ration of the parts, and in general, the procedure followed from 
the time the job is assigned till it is finished. It is obvious that 
success can be had only by seeing that the various items involved 
in this procedure are correct. 

The supervision of the work is of great importance. In a large 
railroad shop the jobs are often widely scattered, and it is much 
more difficult to keep track of them than in the ordinary produc- 
tion shop. Also, the varied nature of the work calls for close 
control, which means close supervision. There are very few boiler 
shop foremen that are welders, and it is therefore imperative that 
the welding supervisor be of the most competent kind, able to do 
work himself and also able to impart his knowledge to the welders 
and to see that they carry out his instructions. 

Whether the supervisor can himself train the operators, or 
whether they should be taught in a central place, depends on con- 
ditions. On a very large system the central training school would 
seem best, unless each shop has a teacher who has time enough to 
train the men properly. In many cases the supervisor can do it 
if he is of the right type. But in any case the means is of minor 
importance, the essential thing being to see that the men are prop- 
erly and thoroughly trained. It must be remembered that a man 
may be a very good mechanic but a very poor teacher, and, in fact, 
the combination of both qualities in one individual is very rare. 

One of the most important parts of a welder’s training is the 
testing of specimens of his work. This can be done best by pull- 
ing welded test pieces in a tensile testing machine, because it 
gives actual figures, and as the tests can be made at regular inter- 
vals, both during the training period and in his actual service, 
improvement can be easily noticed, and defects, if any, corrected. 
If a testing machine is not available fair results can be had by 
clamping the test pieces on an anvil or in a heavy vise and bend- 
ing them with a sledge. Such a method is far better than none, 
as it shows up defects and if properly done, gives a rough idea of 
the strength. 

All finished products are tested in some way, the test depending 
on the nature of the product. Chemical analysis, hardness tests, 
breaking of a certain number of pieces, cutting samples from a 
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finished piece, hydrostatic pressure and comparative tests in ser- 
vice are a few of the many means employed. The hydrostatic test 
is the one usually employed in boiler work, and it should always be 
used after any part of the boiler is welded. Hammering the welds 
with an ordinary hammer, but not hard enough to cause distor- 
tion, is sometimes of value and any properly made weld will stand 
this test easily. 
Summing up the above items, we have as the matters that must 
be given careful attention, 
Design 
Materials 
Methods 
Supervision 
Training 
Testing. 
If all of these are properly carried out, there can be no question 
of the results being successful and satisfactory in every way. 


Discussion of Autogenously and Electrically 
Welded Boilers and Containers 
A. F. TONNING* 


In reading the June issue of the Journal, I came upon the discus- 
sion of a paper on “Autogenously and Electrically Welded Boilers 
and Containers” by E. Hohn, by W. L. Warner of the General Elec- 
tric Company and Prof. H. L. Whittemore of the Bureau of Stand- 
ards. Both Mr. Warner and Professor Whittemore seem to be in 
the dark concerning welding with water gas as fuel. I think I can 
tell them why Mr. Hohn makes the statement “that the most effi- 
cient process of welding today is that of welding by means of water 
gas.” I want to assure Mr. Warner that this situation does pre- 
vail in this country, the development of which I may write about 
at a later date. I just want to inform Mr. Warner and Mr. Whitte- 
more about the efficiency of a Forge Lap Welded seam with Water 
Gas as fuel. 

The metal is heated to the proper temperature, which is much 
below the melting point, and with its over-lapping edges is ham- 
mered or pressed together and when properly done is as strong 
relatively to its thickness as any part of the material from which 
it is made, and makes a smooth, homogeneous weld. The seam is 
just like any other part of the plate, with the same chemical an:ly- 
sis, having the same tensile strength, elastic limit, elongation and 
ductility. 





+Consulting engineer. 














Comments on E. Hohn’s Paper on “Autogen- 
ously and Electrically Welded Boilers 


and Containers” * 
S. W. MILLER} 


I agree with Dr. Whittemore very strongly that there is consid- 
erable ingenuity shown in the methods of test devised to determine 
the strength of various types of welded joints, and this to me is 
one of the important points in the paper. Another important 
thing is that it is shown clearly that lap joints in a tank should not 
be used in longitudinal seams except under low fiber stress. The 
danger of lap riveted longitudinal seams has been known for years 
and their use is restricted in all codes to conditions where there 
cannot be any serious fiber stress. Their danger does not lie in the 
weakness of the weld, but, as shown in the paper clearly, in the 
very high stresses in the material next to the weld, which would 
be of the same order in a riveted joint. 

In Fig. 32 in the paper the fiber stress at a short distance from 
the weld is shown as 21,000 lb. per square inch when the pressure 
is 213 lb. per square inch, while the theoretical stress at this pres- 
sure, considering the shell as a true circle, is only 9650 lb. per 
square inch. This is a matter that should be more fully investi- 
gated, but it is evident that with thick plates at high pressures the 
stresses will be even greater than those recorded. 

Jt is pointed out that straps welded on one side behave simi!arly 
to lap welded joints. Some of these strap seams are patented in 
Germany by the author of the paper. 

Reinforcing rings applied to test pieces show a very great in- 
crease in strength over the plain bar with a hole in it, an increase 
of about 40 per cent being noted. Further tests should be made 
in this direction, especially with rings on both sides of the test 
piece. Theoretical investigations should also be made because the 
test piece is not a thoroughly fair comparison with an actual shell, 
which has a much larger area over which the stress is distributed, 
te with the test piece the stress is concentrated within its boun- 
daries. 

A reference is made to the contour of the heads in a pressure 
vessel. This is also a matter that requires careful investigation 
because it has been found that under high test pressures there are 
heavy stresses in the knuckle. 

It is stated that in gas welding the seams are generally only 
welded on one side because the seam and the adjacent plate suffer 
if repeatedly heated. It has been many times observed that the 
welding on the second side refines the grain of the weld and adja- 
cent metal on the first side welded, and therefore does not injure 


* Published in June, 1926, Journal of A. W. 8S. 
‘Consulting Engineer, Union Carbide & Carbon Research Laboratory. 
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it but improves it. It is also stated that the seams are thickened 
on the outside as much as possible, referring, of course, to the 
single V. This is bad practice because of the eccentric load im- 
posed, the fiber stress on the inside of the shell being much in- 
creased where the reinforcement is heavy. The tests at the Bu- 
reau of Standards on pressure vessels, which are described in Bul- 
letin No. 5 of the American ‘Welding Society, show distinctly that 
it is perfectly feasible to gas-weld on both sides of a shell. 

It seems quite clear that there is no danger in fusion welding 
boilers carrying as high as 180 lb. pressure, and there is no good 
reason why this work should not be done. It undoubtedly will ! 
carried out as soon as its advantages are thoroughly appreciated, 
and procedure controls will be developed for the work just as they 
have in other cases. Finally it appears that all of the pressure 
vessels illustrated have been welded with electrodes having wound 
covering and that bare wire was not used. 





The Design of Dished Heads of Pressure 


Vessels* 


By S. W. MILLER', LONG ISLAND City, N. Y. 


For a number of years the Union Carbide Corporation has been 
having made in commercial shops pressure vessels for some of its 
subsidiaries, using oxy-acetylene welding for making the joints. 
These vessels have been carefully designed, the Boiler and Pressure 
Vessel Codes of the A. S. M. E. being followed in many respects, 
the important exceptions being that the design fiber stresses in 
these codes for welded joints were believed to be entirely too low, 
higher ones being used. 

The first large ones were 7 ft. in diameter, of *4-in. plate in the 
shell, the heads being 1 in. thick on the closed end and 11% in. on 
the manhole end. They were designed for 7000 lb. working fiber 
stress in the shell and 5600 Ib. in the manhole head, using the 
formulas in Section P-197 of the Power Boiler Code, or U-38 of 


the Pressure Vessel Code, though in both cases a working fiber 


stress of 10,000 lb. is permitted.” 
The Power Boiler Code, Section P-197, says that the inside cor- 


ner radius shall not be less than 14 in. nor more than 4 in., and 
that within these limits it shall not be less than 3 per cent of the 


radius of the dished head. 
The Pressure Vessel Code, section U-38, provides that the cor) 





*Cuts loaned thru courtesy of Mechanical Engineering. 
*Union Carbide and Carbon Research Laboratories. Mem. A.S.M.E. 
2 It should be understood that the Power Boiler Code uses a factor of safety b 


on the ultimate strength of the plate used (in this case 5.5), but that the Pres 
Vessel Code uses instead a maximum allowable working fibre stress of 10,00 
for plate less than 55,000 Ib. tensile strength, and of 11.000 Ib. for plate of 55,0! 
tensile strength or over, so that the Pressure Vesse! Code is not quite as strict a 


Boiler Code, which provides that the minimum tensile strength of steel plate us 
boilers shall be 55,000 Ib. (Section S-9.) 


















ROR FT I at 


he P 8 LIE LITRE A id! naipet 








1926) DESIGN OF PRESSURE VESSELS 1 


radius shall not be less than three times the plate thickness up to 
t — 4% in. For thicker plates the corner radius shall not be less 
than 3 per cent of the dish radius, and in no case less than 11% in. 

The former rule has been interpreted by the Boiler Code Com- 
mittee so that a larger radius than 4 in. is not forbidden. 
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Fic. 2—DrFroRMATIONS AROUND MANHOLE OF TANK 


The corner radius of these heads was 3 in., and the radius of 
the dish 84 in., so that the corner radius was within the limits of 
both codes. 

Under test these heads showed heavy stress at the knuckle, but 
as this seemed to be due to the rounding out of some slightly flat 
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spots left by the flanging, and as it was not serious at the working 
pressure, they were put in service. Recent measurements show 
that the stresses at the knuckle under working pressure are of the 
order of 11,000 lb. per square inch, so it is considered that this 
part of the head is safe. 

These heads also showed that there was a heavy stress at the 
long axis of the manhole, but they have given no trouble in ser- 
vice, and as there is no further evidence of distortion, even though 
the strain gage shows the stress to be larger than desirable, it is 
considered that the heads are safe, although the stresses are 
checked at regular intervals. 

In designing the latest series of tanks a higher working fiber 
stress was used, 8000 lb. in the shell and 9000 in the heads, the 
Pressure Vessel Code being followed except for these stresses. 
(The code allows 11,000 in the heads.) These tanks were 5 ft. in 
diameter, for 300 lb. working pressure, and the shell was 11% in. 
thick, the solid head 1% in., and the manhole head 1'4 in. The 
general design of the tank is shown in Fig. 1. The corner radius 
of the heads was increased to 6 in. to avoid undue stresses at that 
point. The manhole flange contai:ed about 25 per cent more metal 
than the Pressure Vessel Code calls for. 

The manhole head was made cf flange steel of the following 
properties according to the mill test: 


Ultimate strength, lb. per sq. in........... 57,440 

Elastic limit, lb. per sq. in................ 36,500 

Elongation, per cent in 8 in.............. 30.25 
Carat Ber WON. 6 .ic wel tsi 0.18 
Manganese, per cent ............. 0.42 
Phosphorus, per cent.............. 0.011 


| a a ee 0.030 

Its physical properties may have been somewhat altered by the 
flanging heat, which will be determined, if possible. 

It was the intention to test the tank according to the Pressure 
Vessel Code on the basis of 9000 lb. working fiber stress, to see if 
this figure could be safely used in later designs. This corresponds 
to a working pressure of 337 lb. per square inch and a maximum 
test fiber stress of 27,000 lb. per square inch. 

The test was carried out in accordance with this program, 
strain-gage measurements being taken at all important points, this 
being the corporation’s standard practice in the case of new (e- 
signs. 

The tank was first tested up to 900 lb., and it was found that 
the only permanent distortions that occurred were in the heads. 
On the solid head the only evidence of distortion was the formation 
of Luders’ lines on the knuckle. On the head containing the man- 
hole, however, even at 300 Ib., the metal at the inside edge of the 
manhole stretched beyond the yield point, the apparent stress be- 
ing about 46,500 lb. per square inch. At 2 in. from the hole it was 
23,200, which is still excessive. 
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Fig. 2 gives the strains in the various places, in divisions on the 
Ames dial used, each division equaling a stress of 2900 lb. per 
square inch. The apparent stress figures are also given, though 
as there was permanent deformation, these figures are of course 
much greater than the actual stresses. The knuckle of this head 
also showed Luders’ lines. 

After 900 Ib. had been reached, without any effect except as 
mentioned, the pressure was released and the strain gage again 








Fic. 3—FrRont View or BrRoKEN Heap, SHOWING LOCATION Of} 
STRAIN-GAGE MEASUREMENTS 
(Note Luders’ lines crossing each other on left side of head.) 


applied at all points. No permanent set was found in any of the 
welds in the shell. There was, however, permanent set around 
the manhole opening. The pressure was again raised to 900 Ib., 
another set of readings taken, and the pressure further increased 
after these readings to 1015 lb., in accordance with the schedule, 
readings also being taken at this pressure. On this second test 
no further increase of Luders’ lines or other evidence of distortion 
was found on the solid head, but on the manhole head there was 
further permanent set. The pressure was then released, another 
set of readings taken, and it was decided to make another test to 
see if the limit of yielding in the manhole head had been reached, 
as those making the test questioned the safety of the tank, and it 
was decided by them to carry the test to destruction unless it 
showed no further evidence of permanent set on the third test. 


At 930 Ib. per square inch the head broke diagonally through the 
manhole as shown in Fig. 3. 
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It is well to have it understood clearly that there was no per 
manent set or excessive stress at or near any of the welds. Th: 
manhole head showed continually increasing distortion as th: 
pressure increased at both the manhole opening and the knuckle 
The solid head, though \% in. thinner than the manhole head 


showed no sign of distress except at the knuckle, and that only on 


the first test. 





Fic. 4—Sipe View or Fractrurep HEeAD, SHOWING FAILURE IN 
Metra 6 IN. FROM WELD 


It was noticeable after the break that the welds, manhole flange, 
and head had acted together, as there was no separation of the 


welds from the manhole or plate. 


Several photographs of the tank are given showing the break 


(Figs. 3-5). 


It should be mentioned that the data are not completely worke: 
up yet, and that there may be necessary some minor change in th 


figures given, but they are close enough for the purpose for whic! 


this article is written, which is to point out the need of careful a1 
complete study of stresses around openings in all pressure vesse! 


The author suggests that boiler and tank manufacturers (anc 
insurance companies covering these installations) take strain-gaye 
readings on their products when completed, and at such other 


times after they have been put in service as may be possible, a! 
the following procedure is suggested. 


Drill the gage holes in the shop, and take readings at working 


pressure and the test pressure while under test. At times 
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annual inspection have readings taken by those in charge of the 
vessels or by the insurance inspectors. 

The schedule of the tank tests to be made jointly by the Ameri- 
can Welding Society and the A. S. M. E. should include tanks made 





Fic. 5—Fracturr THROUGH SADDLE PLATE AND HEAD 
(Note that there is no separation between welds and plates.) 


with various designs and locations of manholes, and these should 
be examined with special care. 

In all these cases the stresses at the knuckles of the heads should 
also be measured wherever and whenever possible, as the formulas 
for these radii are apparently equally as arbitrary and incorrect 
as are those for manholes. 

[t is hoped that a more complete report will be given later, in- 


cluding all the data of the test and of the examination of the failed 
head. 





The Are-Welding Load 
By W. L. WARNERT 


| In general, the conception of arc welding as a load is formed 
in terms of the current and voltage at the arc which is causing 
the welding to take place. These range from 100 to 800 amp. 
and from 20 to 40 volts, and are supplied to the arc from some 
direct-current source that is usually a special welding motor. 


tIndustrial Engineering Department General Electric Company 
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generator set. The generator of this set may be of either the 
single-operator or multiple-operator type. 

The overall energy efficiency of the single-operator machine is 
somewhat higher than that of the multiple-operator machine be- 
cause of the series resistors used in the welding circuits of the 
latter for current and voltage regulation, and for this reason one 
might suppose that the purchaser of welding equipment would 
generally prefer single-operator sets; but such is not the case. 
The considerations of first cost, upkeep, and power-factor are 
often deciding features. Also, the manner in which the welding 
is to be done has a distinct influence in the selection of the type 
of equipment to supply the welding energy. Where all the weld- 
ing is done by hand and the operators are working at widely 
separated locations, perhaps not in the same building, single- 
operator machines are chosen. On the other hand, where several 
welders are working together, or automatic machines are employed, 
a multiple-operator set would probably be used. 

It is impracticable to utilize synchronous motors to drive single- 
operator generators because the horse power required is compara- 
tively small and the variable-voltage characteristics of the gener- 
ator would necessitate a separate exciter for the motor. Hence 
induction motors are employed and as a result the power-factor 
of the individual sets when running light may be as slow as 25 
per cent (lagging). This is ordinarily of little consequence so 
long as only a few (10 to 15) such sets are installed and the 
power-factor of the remaining load on the feeder is acceptably 
high. However, in case there is a considerable number of other 
induction-motor drives connected to the same service feeder, or 
the number of single-operator sets is large or may become so 
(30 or 40 in some shops), the matter of power-factor is of real 
concern. 

Under such conditions, the advantages of improved power- 
factor can be obtained by installing a comparatively few large 
induction-motor-driven or synchronous-motor-driven multiple- 
operator sets. These induction-motor sets when running light 
may have a power-factor of 25 to 30 per cent (lagging), while 
with synchronous-motor sets the running light power-factor wil! 
be about 80 or 85 per cent (leading). Another advantage of 
synchronous-motor drive is that the machine can be readily de- 
signed to operate at a still higher power-factor. 

Obviously the load-factor will tend to have a more beneficia! 
effect on the power-factor of the welding load when multip'e- 
operator sets are used than when a larger number of sing'e- 
operator sets of equivalent total output are in operation. 

Welding loads are inherently of a fluctuating character. ‘\! 
. best the load imposed by one welding are is suddenly applied ac 
as suddenly removed. However, the maximum variation is or¢ 
arily so small compared to the total load on a feeder that its effect 
is negligible. In case a number of welders are at work either 
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with single- or multiple-operator machines, the diversity-factor 
can be depended upon to spread the peaks into a comparatively 
uniform load. 

The rapid development and increasing use of automatic weld- 
ing machines has brought about a greater demand for large sets 
of the multiple-operator type which may be driven either by in- 
duction motors or synchronous motors. 

While the welding load in general has been of minor amount 
compared to other industrial loads it is fast growing in magnitude 
as shown by the following figures: 

Estimated kilowatt-hours of welding and cutting load: 
Ca ee Re 270 millions 
VOR Se dx 5-4. eis CARMAKERS Kho rece ce cease 350 millions 

This load is equivalent to about 6 per cent of the electrified load 
of the iron and steel industry. 





First All-Are Welded Water Pipe Line 
W. L. WARNER+ 


What is said to be the first completely arc welded pipe line in 
this country and the longest pipe line of its type, was recently 
completed for the city of Vallejo, Cal. This pipe line has a length 
of 22 miles and was built for the transmission of water from a new 
reservoir in the Gordon Valley to the City’s Fleming Hill Reser- 
voir, just north of Vallejo. 

The City of Vallejo is situated in Solano County, California, 
near the head of San Pablo Bay, on the east shore of Mare Island 
Strait. It has a population of 26,000. The water supply is 
municipally owned and is secured from storage reservoirs in Wild 
Horse Valley, about 14 miles northeast of the city. 

The growth of the city as well as the increasing demand of the 
Mare Island Navy Yard (supplied by the municipal system) made 
it necessary to increase the water supply materially. As a result 
it was decided to develop the Gordon Valley project, involving the 
creation of a storage reservoir in Gordon Valley at a point about 
26 miles northeast of the city, and the installation of a pipe line 
to the city to connect with the existing municipal distributing sys- 
tem, a total distance of approximately 22 miles. 

The pipe line is of steel plate construction, all seams being elec- 
tric-are welded. The pipe is 22 and 24 in. in diameter, 15 miles 
being 24-in. and 7 miles 22-in. pipe. Of the 24-in. pipe there are 
approximately 11 miles having a wall thickness of 3/16 in. and 
4 miles of 14-in. material, whereas the 22-in. diameter pipe has a 
wall thickness of 3/16 in. 

The complete pipe line was built by the Western Pipe & Steel 
Company. All steel plates for the pipe were rolled into shape and 


tIndustrial Engineering Department, General Electric Company 
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the side seams welded by automatic arc welders. The three 
machines used are shown in Fig. 1 welding the side seams of t! 
14-ft. sections of pipe. 

After the side seams had been welded, two 14-ft. sections were 
arc welded together, making a 28-ft. section. These circular welds 
were made with semi-automatic arc welding equipment. Every 
section of pipe was tested in a hydraulic testing machine to one 
and one-half times the designed working pressure, two sections 
being tested simultaneously. The total static head on the pipe 
varies from 100 to 400 ft. (44 lb. to 175 Ib.) and all of the pipe 
was tested in the shop to 225 lb. pressure. -A number of sections 
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1 Automatic welders fabricating water pipe in the plant of the Western 
& Steel Co. 


were tested to 325 lb. and a few to 720 lb. pressure, but no leaks 
developed in the welded seams. Fig. 2 shows welded pipe secti 
in shop prior to testing. 

From the testing machine the pipe sections were sent to the « 
shed where the soil-proof wrapping was applied. The pipe 
dipped in hot asphalt and then wrapped, while hot, with a n 
pipe covering consisting of felt which first was thoroughly satura 
with a high melting point bituminous compound containing 
less than 25 per cent by weight of alkali-resisting mineral! 
weighing not less than 3.6 lb. per square yard. This felt was 
under a tension of not less than 50 lb. per 18 in. of width of w: 
ping, hot “dip” being run in between the pipe and the felt du: 
the wrapping process. 
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2 Sections of welded pipe ready for testing 
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Fig. 3 Section of water pipe completed and ready for test 
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In many places the grade at which the line was laid was quit: 
steep, in fact, so much so that walking up hill along the line of 
the trench was no easy task. This is shown by Fig. 4. However, 
the line was installed with efficiency and dispatch. An idea of th 
depth of the ditch in some places may be gained from Fig. 3. 

The wrapped pipe was transported from the factory to the 
nearest point to the site of installation by rail and from the siding 








Fig. 4. View of pipe line from within ditch 


by automobile trucks to the ditch. Extreme care was exercised 
loading, unloading and transporting the pipe to prevent damage ' 
the wrapping. 

Four sections were welded together on top of the ground af! 
which these 112-ft. sections were lowered into the ditch. This p 
cedure reduced the number of bell-hole joints to a minimum. |! 
5 shows the method of lowering the 112-ft. sections into the di! 

During the time of filling the line, but one leak occurred in | 
straight seam in the entire length. Nineteen girth seams sho 
leakage or sweats out of a total of 8200 girth seams in the ent 
length. Of this total, 4100 were field joints, hand welded, and 
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remaining seams were shop welded with semi-automatic welding 
equipment. The field welding equipment used consisted of sev- 
eral gas engine driven welding sets. The leaks were promptly 
rewelded and stood the final test without difficulty. It is worthy 
of note that this pipe line was laid in the summer of 1925, during 
the hottest months of the year and was filled during the winter 
months. 











Fig. 5. Lowering a 112 ft. section of welded pipe into the ditch 


The finished 22 miles of pipe was put under final test for forty- 
eight consecutive hours on March 4 of this year in accordance 
with contract specifications. During this length of time the pipe 
was held under a pressure of 200 lb. per square inch at the lowest 
point in the line and was found to be absolutely free from leaks. 
During the 48 hours of test the line was continuously patrolled 
and inspected at all points but no leakage was discovered. 

Following the final tests and inspection, the pipe line was offi- 
cially accepted by the City of Vallejo on April 2, 1926. 

This installation is unique in that it is the first all-arc welded 
pipe of its type ever installed. The actual cost to the City of 
Vallejo of the pipe line was about 10 per cent less than an equiva- 
lent riveted pipe. On a job of this kind this percentage represents 
a considerable saving. 














Electric Are Welding in the Manufacture of 


Structural Steel* 
A. G. BISSELL* 


The fabrication of structural steel work by electric arc welding 
at present is of greater interest to the manufacturer who is using 
this material in his work than to the builders of large buildings 
and bridges. However, in the construction of small buildings and 
bridges where most of the work is assembled in the field, arc weld- 
ing is of great value. In this class of work and in fabricating 
structural steel racks, frames, trucks, etc., arc welding permits of 
decided saving in material and labor. 

During and since the late war many have seen the advantages 
of joining structural material by are welding, and up to date there 
have been numerous applications of this nature. One interesting 
application of arc welding in the erection of a structural stee! 
building was made at Eola, Ill., where the Chicago, Burlington & 
Quincy Railroad Company erected a 60-ft. x 40-ft. one-story mill- 
type building, using scrap steel such as shown in Fig. 1. It is in- 
teresting to note that this railroad company erected two buildings 
of the same size—one riveted and one arc welded. Data furnished 
by W. T. Krausch, Engineer of Buildings of the railroad company, 
shows the following comparison in erection costs: 

Arc Welded Riveted 
Preparation Cost including material and 


a TIO asc oo 0 as ceeds $381.71 $1,000.50 
Field Hrection Cost.......c.cc ccc eue 404.49 339.00 
a NE a ce $786.20 $1,339.50 


From the above figures it will be seen that the saving in favor 
of the arc welded building lies in the preparation. The only 
preparation required for arc welding is to produce the steel and 
cut it to the required length. No clip angles, gusset plates or butt 
straps are required. Preparation necessary for the riveted job 
involves shop details and layout, punching, painting, reaming and 
shop fabrication. The reason that the field erection cost of the 
riveted structure is less than the welded structure is because al! 
the welded joints were made in the field while much of the fabri- 
cation of the riveted structure was done in the shop. Twenty- 
seven thousand one hundred pounds of steel were used in the 
riveted structure, while 25,619 lb. were used in the welded struc- 
ture, a reduction of about 514 per cent in the amount of steel used 
in favor of welded building. The saving in steel and the reduction 
in the total erection cost in this case resulted in a saving of 4!. 
per cent in the final cost of the arc welded building. 


7General Engineering Department, Westinghouse Electric and Manufact' 
. Company. 
*Presented at Cleveland, Chicago, Buffalo, Boston, San Francisco and Los Ang 
Sections of the A.W.S. during 1926 
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Even though there have been many applications of electric arc 
welding in the fabrication of structural steel, the test data in- 
volving welded joints has not been complete. Tests have been 
made on the metal deposited by the arc, but the most logical tests 
to prove the value of this method of fabricating structural steel, it 
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is thought, should be made on joints made by this process. With 
this idea in view, some tests were made on actual welded joints 
under varying loading conditions and stresses. 

In determining the tensile strength of a welded joint, the fol 
lowing procedure was followed: 

A butt joint was made between two pieces of 14-in. plate and 
two *%%-in. plates, beveled 60 deg. The metal was deposited in two 

















Fig. 2. Test piece for static test before 
loading 

















Fig. 3. Piece for static test after loading 


layers, using 160 to 175 amperes current and 5/32-in. electrodes. 
There was no backing behind the seam and the plates were held 
rigidly in position. Test pieces were cut from these plates and 
tested for their tensile strength. 

The results of these tests showed that the joint made in the !- 
in. plate developed an average tensile strength of 64,400 Ib. per 
square inch with an elongation of 4 per cent in 1 in. across th 
weld. The *-in. test pieces developed an average of 57,100 |) 
per square inch with an elongation of 8 per cent in 1 in. across 
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the weld. Failure in both cases occurred in both base and de- 
posited metal. The steel in which the joint was made had a ten- 
sile strength of between 65,000 and 70,000 lb. per square inch. The 
welding wire was a hard-drawn, mild steel of about 0.17 per cent 
carbon and 0.55 per cent manganese. 

To determine the shear value of an are welded joint, a test piece 
was made up. Pressure was applied to the horizontal member in 
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Fig. 4 End view of test piece in Figs. 2 and 3 after loading 
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Fig. 5 Vibration test piece showing arc welded connections 


a testing machine through a heavy bar that extended within 14 in. 
of the welded joint. The weld was deposited in 2-in. x %-in. 
— which developed a shear strength of 50,550 lb. per square 
inch, 

A test piece to show the resistance of arc welded joints to a static 
load was made by uniting four 6-in. x 12.25 lb. I beams as shown in 
Fig. 2. In this test piece the 18-in. horizontal cross-member was 
attached to the flanges of the vertical members by fillet welds 
around the contacting parts as shown in the photograph. To test 
this structure it was placed in a hydraulic press and pressure ap- 
plied to the center of the horizontal member through the end of a 
piece of 3-in. shafting. 

At a pressure of 40 tons the horizontal and vertical members 
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began to deform, the pressure falling to 35 tons. This pressur: 
was applied until the horizontal member was deformed, as show: 
in Fig. 3. The extent of the crushing was limited by the base “I,” 
which deformed as shown in Fig. 4, causing the test piece to sli; 
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Fig. 6. Vibration test piece showing riveted connections 
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Fig. 7 Drawings of vibration test piece showing details of riveted connections 
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out of the press. An examination of all the joints in this t 
piece after the test, failed to show any evidence of failure in t! 
welded joints, proving that a joint of this nature will hold ev: 
though the connected members may be badly deformed. 

To determine the effect of vibration on arc welded joints in stru 
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tural steel, a test piece was constructed of two 10-in. x 25-lb. 
beams to one of which were arc welded four 6-in. x 12.25-lb. I 
beams 24 in. long. To the other was riveted four 6-in. x 12.25-lb. I 
beams 24 in. long. 

As can be seen in Fig. 5, the 6-in. I’s are attached to the web and 
flanges of the 10-in. beam by a fillet weld. The only preparation re- 
quired in making these joints was to clean the scale from the parts 
to be welded. These welds were made by an average welder 
working under the same conditions that might be expected in 














Fig. 8. Vibratory test machine 


actual practice. Each joint required approximately 0.6 lb. of 
metal and from 12 to 15 minutes to weld, using 5/32-in. wire at 
150-160 amperes. This makes the cost of this joint around 35c. 
for the welding if the operator receives $1 per hour. 

A riveted joint uniting thé members in a similar manner is 
shown in Fig. 6. Two 6-in. x 12.25-lb. I beams 24 in. long were 
riveted to the web of the 10-in. x 25-lb. I. A standard beam con- 
nection was used as specified on page 246 of the Carnegie Steel 
Company Pocket Companion, Twentieth Edition, 1919. This 
shows that beam connections for 7-in., 6-in. and 5-in. I beams are 
made using 2 L’s. 6 in. x 4 in. x 3 by 8 in. x 0 ft. -3 in., with two 
“4-In. rivets through the 4-in. leg of each clip holding it to the web 
of the other member. In this test piece, in order that the 6-in. I 
might be attached to the web of a 10-in. I, it was necessary to use 
6-in. x 314-in. x 4%-in. angle clips and space the two 44-in. rivets 
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414 in. instead of 54%, in. Otherwise the joint was standard. This 
joint is shown in detail by drawing A in Fig. 2. 

In order to have a 6-in. I beam attached to the flange of th: 
10-in. beam by riveting, a joint as shown in B of Fig. 7 was cal- 
culated. Two 4-in. x 4-in. x 14 x 0 ft. -3 L-pieces were riveted to 


after first test 
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iece after second test 


the flanges of the two members by 5%-in. rivets, two through « 
leg of the clip angles. In both of these riveted test pieces 
rivets were driven hot by hand. 

30th riveted and welded test pieces were mounted on a |! 
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plate 14 in. x 22 in. by uniting the 10-in. I beam and this plate 
with a fillet weld. This combined test piece was securely bolted 
by 4-in. bolts to the bed plate of a vibratory test machine and sub- 
jected to a vibration, or vertical movement, of 1/16 in. at the rate 
of 1760 complete cycles per minute. 

This vibratory testing machine is shown in Fig. 8. It consists 
of a pulley (A) having eight flat surfaces equally spaced around 
the external face, mounted in extra heavy bearings and driven at 
220 r.p.m. by a motor through pulley (D). Just above (a) is a 
smooth faced pulley (b) held by heavy bearings to the bed plate 
(C). This pulley and bedplate are free to move in a vertical 











Fig. 11. Shock test piece before testing 


plane. As pulley (A) is rotated, its flat faces cause pulley (B), 
and therefore the bedplate (C), to rise and fall 1/16 in. To make 
this bed plate return immediately after rising an air pressure 
piston is installed at each side (F & E) which keep a constant 
down pressure on the bed plate and insure contact between pulleys 
A and B. Pulley D is operated at a speed of 220 r.p.m, which 
gives the bedplate 1760 vibrations per minute. 

In order to identify the members of these test pieces, they were 
marked as follows: 
: 1R and 2R—Riveted to opposite sides of web on the 10-in. | 
eam. 

3R and 4R—Riveted to the flanges of the 10-in. I beam. 

1W and 2W—Arc welded to the opposite sides of the web of 
10-in. I beam. 

3W and 4W—Arc welded to the flanges of the 10-in. I beam. 

The first test period lasted 18 hours and 20 minutes. At 24 
minutes of vibration the lower clip angle on specimen 3R failed. 
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At 42 minutes the tower clip angle in 4R failed. At one hour the 
upper clip angle on 3R failed, removing the member. 4R wa 
removed when the remaining clip angle failed at two hours a: 
four minutes. The nature of the failures can be seen in Fig. 9. 
It will be seen that the failure was due to the fatigue of the 
metal in the clip angles. 

Within an hour after the vibration was started the clip anzles 
on 1R and 2R began to show a movement that increased until at 





Fig. 12. Shock test piece and 2000 ton hammer 


3 hours and 45 minutes the rivets had been loosened sufficiently 
to allow a movement of 1! in. at the free end of both 1R and 2k 
By 4 hours and 15 minutes this movement had incresed to 1 in. 
3y this time the vibration was exerting very little effect as th 
members were so loose that they received but few of the shocks 

simply bouncing up on about every fifth or sixth vibration. 
The result of this movement was to swage the rivet down to a 
reduced cross section and enlarge the rivet holes. 

During this time the are welded test piece attached to the sa 
base was receiving the same vibrations. At all times during the 
18 hours and 20 minutes of vibration the arc welded memb 
gave a clear ring when struck with a hammer, showing that 
failures had started in or about the welds in the first pe 
of the test. It might be mentioned here that all four of 
holding-down bolts through the base of the test piece fa 
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from fatigue, illustrating to some extent the severity of the test. 

As it appeared that it would require considerable time to produce 
a failure in any of the are welded members it was decided to 
attach a load to the end of each member and thus accelerate 
the test. 25-pound sections of 6-in. shafting were arc welded 
to members, and vibration continued for 22 hours and 10 minutes. 

At the end of an hour on the second period the web surround- 
ing the section to which members 1W and 2W were attached, 
failed. It will be noticed in Fig. 14 that these members are 
still securely attached to each other through a section of the web. 
After 20 hours and 40 minutes on the second period and a total 


ie et 








Fig. 13. Shock test piece after testing 


of 39 hours and 5 minutes, the flange and web of the 10-in. I 
beam to which 3W was attached, gave way as shown in Fig. 10. 
This failure was probably due to the web of the 10-in. I crack- 
ing down from the top. Had this crack nct occurred, 3W would 
probably have held indefinitely, because at the end of this period 
4W was intact and there was no evidence of failure in the weld or 
in the surrounding metal. After 3W was removed the vibration 
was continued for an additional hour, but owing to the damaged 
condition of the 10-in. I beams both being badly cracked, the test 
was discontinued. 

After having found that the arc welded joints in structural 
steel were capable of withstanding as much static and vibratory 
loading as the structural members themselves, the only remain- 
ing test data to be obtained was the effect of shock in these joints. 
The test piece to be subjected to a sudden shock in Fig. 11 was 
made by arc welding two 6 in. x 12.25 lb. I beams 24 in. long to a 
4 in. x 3 in. base-plate. These vertical beams were joined near 
the tops by a similar beam of the same length. This was attached 
to the flanges of the vertical beams by a fillet weld having ap- 
proximately *%@ in. contact on each member. To receive the blow 
an 8 in. piece of a 6 in. I beam, capped with a piece of 1 in. plate, 
was attached to the center of the upper flange of the horizontal 
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member. To prevent the vertical members from collapsing and 
the base from buckling, the bracing shown in Fig. 11 was installe: 
Since the horizontal member was attached quite near the to; 
of the vertical members, caps were welded to the top ends of th 
vertical beams to prevent them from splitting through the web. 

This test piece was placed on a solid foundation consisting of 
a heavy plate supported by the anvil and two 12-in. x 12-i1 
timbers under a 2000-ton steam hammer shown in Fig. 12. First 
a light blow was delivered upon the plate on the extended I to 
settle the set-up. The effect of this blow was not evident, so 
a blow of approximately one-third the capacity of the hammer, 
or about 700 tons, was delivered on the l-in. plate that capped th: 
extended beam. The impact of this blow drove this short piec 
into the horizontal member, which, in collapsing, drew in th 
vertical I beams bending them at the top of the cross braces a 
shown in Fig. 13. There is no doubt that a very severe shock 
strain was transmitted through the welded joint that connected 
the vertical and horizontal members, more severe, in fact, thar 
any structure would be expected to stand in practice, and yet th 
welded joints did not fail. 

In summarizing the data obtained, the following points indicat: 
the stability of arc welded joints. The deposited metal] in an arc 
welded joint develops an average of 60,000 Ib. per sq. in. tensil 
strength, and 50,550 lb. per sq. in. in sheering strength. Such 
joints proved strong enough to remain intact while the structural! 
steel members were badly deformed under a static load of 40 
tons. When subjected to vibration of 1760 reversals per minute, 
are welded joints surpassed standard riveted joints in perman 
ence, and showed a longer life than the structural material joined 
by it. 

Under a sudden shock produced by a blow of approximately 
700 tons, the are welds in a test piece did not fail, even thoug! 
the structural steel members were severely strained and deformed 

From the results of the foregoing tests it is concluded that a 
welded joints in structural steel are capable of withstanding an) 
stresses that the structural members will withstand without 
deformation and will remain intact even after the structural! 
members are deformed or broken. Under both a steady pressu! 
and under shock, the welded joints are capable of remaining 
intact, even though the structural steel members that they unit: 
are badly deformed. Under vibration, contrary to the expect: 
tion of many, arc welded joints do not fail, nor do failures 
the beams appear to be due to rearranged structure in the su 
rounding steel resulting from the welding. 

In regard to the cost of making are welded joints, it may 
said that a %%-in. fillet weld as used in the described tests can 
put in for from 15 cents to 20 cents per linear foot of be: 
depending upon the position of the work. This is based uw 
labor at $1 per hour, wire at 10 cents per pound and electri: 
energy at 0.02 cents per kilowatt-hour. 
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Discussion of “Some Unsolved Fundamental 
Gas Welding Problems’”* 


P. HOLLARD*+ 


“~ 


It is always interesting to follow regularly, studies and work 
done in foreign countries in connection with questions that inter- 
est us directly, to record the individual trials, the collective ten- 
dencies, and the results obtained by the technicians of other coun- 
tries, so we read with attention what has been written by a 
prominent member of the American Welding Society, Mr. S. W. 
Miller in the May number of the Journal of that Association, on 
“Some Fundamental and Unsolved Problems in Connection with 
Oxy-Acetylene Welding.” 

The expression “neutral flame,” more used in English than in 
our language, means a flame that is neither oxidizing nor carbon- 
izing, therefore without chemical action on the metals which are 
submitted to it. The tests made here up to the present time have 
been logically of a chemical order. A torch normally adjusted 
was presented to a piece of metal, which, after having been heated 
to a distance determined by the size of the nozzle, was examined 
with regard to chemical alterations it had undergone. Such was 
the type of our test. It remained to determine what it was neces- 
sary to understand by normal regulation. 

Can the spectroscope study of the flame give indications more 
interesting and even equal? It is possible, but they will be 
theoretical indications, while we desired above all, to fix our 
attention on the effect produced by the flame on the metals tested 
[The study of the effect seems to us then more indicative in the 
case of oxy-acetylene welding. 

But even if with the aid of a spectroscope the investigators 
defined with precision how one can obtain a neutral flame in the 
laboratory and why this flame is truly neutral will the welder 
be further advanced by this? It would be said to him, for example, 
that his torch should use 1.006 of oxygen for one of acetylene. 
With the greatest will in the world will he be able, under given con- 
ditions, to regulate his flame better? Unless by being able to put 
at his disposal a torch giving automatically the said neutral flame 
under all the conditions of work, pressure, purity of gas, heating. 
ete., the manufacturers of torches cannot do better than to provide 
an easy regulation of the flame. We come back, then, to the regu- 
lation by the operator, who it is necessary to say, takes instinctive- 
ly for his basis the effect produced on the metal and not only th 
appearance of the welding flame. 

Certainly, physical and other researches are always interesting 
and we guard ourselves well in criticising a priori those proposed 

*Published in May, 1926 issue, Journal A. W. S 

iReprinted June, 1926, issue Revue de la Soudure Autogene 
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by Mr. Miller. We do not doubt that with the important resources 
at the disposal of American laboratories an interesting set of re- 
sults should be furnished by these means, but we will think the 
question of the effect produced on metals by the oxy-acetylen: 
flame is for us of a more direct interest. 

Let us recall in a few words what is known on this subject ac- 
cording to the tests made at the Central Office and possibly others. 

If one takes an actual torch of a current model regulated as 
is done by 99 welders out of 100, and, using the hottest part of 
the flame, just outside the end of the wide cone, heats with it a 
metallic oxide, oxide of copper for instance, this oxide is trans- 
formed into pure metal. There is reduction so that such a flame 
is reducing in fact, which is of still more value than to be neutral 
in theory. And it is not with a scientific object nor even by a 
scruple of conscience, that welders, apart from the incompetent 
ones, see to it that this regulation is and remains constantly so. 
It is simply because a flame called normal facilitates the execu- 
tion of welding. 

The second problem (resistance of welds at high temperatures) 
proposed by Mr. Miller is connected with general metallurgy and 
we can only approve strongly of research in this direction. 

In the third place Mr. Miller proposes non-destructive tests of 
welds. 

All the technicians and users of oxy-acetylene welding will b« 
in accord with Mr. Miller on this question that is always on th: 
program and that has never yet been solved in a satisfactor) 
manner. We can only wish good results to the investigators in 
all countries that actually work on it. 

The fourth problem suggested by Mr. Miller reflects an Ameri 
can tendency that we have already had occasion to quote to ou! 
readers. It is the investigation of welding materials of hig! 
strength. They are striving in effect in the United States to 
obtain rigid welds offering a high resistance to tension in plates 
of less resistance and more ductility, and that by the employment 
of nickel steels or other such welding rods. In place of seeking, 
as we do, to have the welds as highly resistant to tension as th 
unwelded sheet and giving equally good results in bending, Mr 
Miller wishes to have welds that are resistant to bending and 
that are of a higher tensile strength than the sheet; they shoul: 
not break in the weld under the effects of tension and the bending 
should take place in the original plate. 

Such is the thesis sustained, and it is sustainable. Added meta! 
have been obtained which gave welds of a tensile strength 0! 
67,000 lb. per square inch. Mr. Miller wants more, and asks t! 
interested producer to carry out research on the subject. It wou! 
be also well we think, to carry out practical tests in order t 
compare the value of the principle of welding we have ju: 
described with that of the usual method or at least follow atte! 
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tively the experiences on the bursting of pressure vessels that will 
be made in America. 

Mr. Miller expresses finally the view that a kind of procedure 
be established for certain number of types of work where oxy- 
acetylene welding plays an important part. The effect which is 
to be determined in each case would be the design of the pieces, 
the materials, the tests to which operators would be submitted, the 
methods of execution, the examination and test of the finished 
pieces, the whole being adapted perfectly to the process of gas 
welding with the view of obtaining the best results, without the 
users of the process being required to grope around as did their 
predecessors, but on the contrary profiting from past experience. 
There would be thus established a kind of specification fixing the 
minimum conditions of execution of work by oxy-acetylene weld- 
ing in the interest even of those who do the work. 

This, certainly, is a quite vast program. Its author, taking 
account of the impossibility of producing a specification of general 
character applicable to all cases, turns naturally to his association 
of fusion welding and suggests that a special committee be formed 
which would receive from users, proposed procedures bearing on 
such and such work, would examine them, and would return them 
to the said users with corrections and advice. It would only re- 
main then on the industry to fix the particular details which it 
alone needs. This technical committee would play on the whole, 
somewhat the role of L’Office Central de L’Acetylene and Soudure 
Autogene, which has many times been called upon to study for 
the industry, problems of this type. If the Office Central has not 
had more often to establish quite as complete plans as those 
mentioned above, the fault is with the industry, which generally 
waits before asking counsel till it finds itself in embarrassment 
following errors that it would not have committed if it had com- 
menced by making an appeal for the assistance of technical 
specialists. 

French industries have then the advantage of having at their dis- 
posal an organization that has existed already for a long time, 
and for that reason much the better supported by evidence, ready 
to examine their projects and to answer their questions, being able 
beside to assign experienced delegates to visit the installations and 
adjust details of fabrication. The wish that the Americans have 
to see created a committee responsive to the same needs and ful- 
filling almost the same functions is for us an encouragement to 
use as much as possible that which we have at our disposal. Users 
and technical advisers will thus work in the general interest of 
the industry of oxy-acetylene welding as well as all other in- 
dustries. 

The last problem that Mr. Miller sets up, has the subject for 
study, “The Best Metals for Oxy-Acetylene Welding.” 

Here is a very important question which is also on the order 
of the day with us. To be well studied it will be necessary first, 
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that those who use oxy-acetylene welding take careful account o/ 
the influence of the nature and of the quality of metals for welding 
on the ease of execution and the value of the welds, as well as of 
the necessity of exercising careful control on the metals originall, 
designed for welding. In connection with that, the industries 
interested should use as much as possible the means of contro! at 
their disposal, and constantly resort to the most powerful means 
possessed by special laboratories in the examination of metals. It 
is equally indispensable to have producers of metals understand 
the importance of the outlets that they can assure to their products 
if those are well suited to oxy-acetylene welding. There is in this 
respect a double campaign that our Revue as well as the organi- 
zations whose activities it reflects, have conducted for a long time 
and will pursue without relaxing in the interest of all. We will 
confine ourselves to quoting the case of copper, of which copper- 
smiths abandoned gas welding following the disappointments due 
to the improper quality of commercial sheet. It is now welded with 
success since the dangers of the oxide have been shown and since 
the same coppersmiths find that there are jobbers who carry the 
deoxidized copper of welding qualities. We can also mention the 
selection of aluminum by the test of corrosion, the means of pro- 
tecting impurities in the center of the steel plates, etc. The ques- 
tion has thus been stated, and it is to be foreseen that in the near 
future the studies made as much in America as in France and else- 
where will permit of assembling and sending out among those in- 
terested, information suitable to help and develop the rational ap- 
plication of oxy-acetylene welding. It is then seen that the simple 
announcement of the several problems proposed by Mr. Miller 
imply the work of undertaking and pursuing. Their solution will 
be shown by notable progress in the conditions of application and 
in the results given by the process. It is interesting to note how 
much, in spite of certain differences in points of view his ideas 
approach ours. It is an excellent sign. On both sides of the At- 
lantic the same objects are pursued for using or in proposing al- 
most the same means. The coincidences should encourage us on 
both sides, and the differences should make us reflect and exercis: 
toward ourselves a little of the critical spirit that we are disposed 
to apply to that which others are or think. 
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High Pressure Welded Gas Main. The Oxy-Acetylene News, Vol. 11 (Jun 
1926). Four inch welded main stands enormous strain. 

Insuring Profits by Intelligent Pricing. W. L. Churchill, Acetylene Journa 
(August, 1926), Vol. 28, pp. 80-82, 84. 

Interesting Tests of Oxy-acetylene Welded Roof Trusses. Contr. & Engr 
Mthly. (June, 1926), Vol. 12, p. 57. Comparisons of solid and tubular, welde 
and riveted trusses. 

Liquid Oxygen at the Turn of a Valve. Acetylene Journal] (September, 1926) 
Vol. 28, pp. 128-136. The importance of gas engineering, the Heylandt liqu: 
fier, oxygen is recommended, liquid oxygen produced in 5 minutes, liquefactio: 
of gases, the phenomenon of calefaction, solidifying mercury, rubber and othe: 
materials, effect of low temperature upon electrical resistance, magnetic at 
traction of liquid oxygen, producing snow within the flame of a Bunsen burne: 
principle of operation, liquid oxygen as a supporter of combustion-oxidatio 
the action of liquid oxygen in water, illustrating the heat of ordinary ice. 

Long Welded Water Pipe Line. Engineering World (July, 1926), Vol. 29 
pp. 5-6. Describes the electric arc welding of a 22 mile steel water line. 

Making Electrically Welded Pipe for East Bay Conduit. Engng. News Rev 


ord (July 22, 1926), Vol. 97, pp. 128-31. Welding, testing, dipping and wrap- 


ping operations for 65-inch pipe, using % inch steel plate. 


New Feature in Under-Water Cutting Blowpipe. The Oxy-Acetylene News, 


Vol. 11 (June, 1926). 


Oxy-Acetylene Tips. (July, 1926), Vol. 4. Oxwelding and Cutting in the Coa! 
Mining Industry, p. 228. Special Equipment of Non-Ferrous Metals, p. 217; 


xwelding Contributes Its Art, p. 219; Featuring Pipe Specials, p. 223; A 


Bright Idea, p. 233; Pipe Supports of Welded Pipe, p. 234; How Cast Iron 
Kettles Are Repaired, p. 218; Keep Cylinder Record, p. 220; Primary Exercises 


in Sheet Metal Welding, p. 221; A Cutting Kink for Contractors, p. 224. 
Oxy-Acetylene Tips. (August, 1926), Vol. 5. Iron Blast Furnaces, p. 12 

Good Welding Rod Essential to Good Welds, p. 4; Chemical By-Products Mad: 

in Oxwelded Apparatus, p. 6; Flanges Welded to Pipe, p. 19; Testing Pip: 


Lines and Pressure Vessels, p. 1; A Simple Blast Gate, p. 2; Get Goggles and 


Wear Them, p. 7; Bronze-Welding Copper Sheet, Pipe and Castings, p. 8. 
Oxy-Acetylene Welding, Do’s and Don’ts For. A. Eyles, Machinery (N. Y.) 
(July, 1926), Vol. 32, pp. 892-4. 


Oxy-Acetylene Welding and Cutting. F. X. Mario. Sheet Metal Worker 


(July 2, 1926), Vol. 17, pp. 421-22. 

Pipe Welding for the Building Contractor. H. E. Wetzell, Acetylene Jour 
nal (August, 1926), Vol. 28, pp. 65-72, 105. 

Pipe Welding Proves Economical. H. A. Woodworth, Power Pl. Engn: 
(June 15, 1926), Vol. 30, pp. 706-8. Discusses welding of expansion joint 
with estimated cost of various types of welding. 

Repairing Oil Saturated Crankcases. M. Desgranges, The Welding Engine: 
(July, 1926), Vol. 11, pp. 37-81. 

. The Repair of Tramway Rails by Electric Arc Welding. The Welding Jou 
nal (July, 1926), Vol. 23, pp. 208-9. 

Safety of Welded Pressure Vessels. E. E. Thum, Refrigerating Engineeri! 

(August, 1926), Vol. 13, pp. 67-69. Production control, correct design, fund 
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mental principles, material for welding rod, how to test the welder’s ability, 
adequate shop tools, supervision and inspection. 

Scientific Supervision of Welding. A. R. Ellis, The Welding Engineer (July, 
1926), Vol. 11, pp. 19-20. Correct design prevents distortion, high standards of 
workmanship required, welds may have strength of parent metal, microscopes 
give valuable information, select operators carefully. 

Sea Water in Gas Cylinders. The Oxy-Acetylene News, Vol. 11 (June, 1926). 

Shop Practice in Welding. G. O. Carter, Acetylene Journal (July, 1926), 
Vol. 28, pp. 24-26, 28. 

Shop Practice in Welding. The Welding Journal (August, 1926), Vol. 23, pp. 
240-241. 

Structural-Steel Welding. Mechanical Engineering (September, 1926), Vol. 
i8, p. 974. 

Strustural Welding. Engineering News-Record (July 22, 1926), Vol. 97, 
p. 149. 

Stunts with the Welding Torch. L. A. Cowles, Power (July 6, 1926), Vol. 
64, p. 11. 

Tests for Cast Iron Welds, Recommends. Iron Trade Review (July 22, 1926), 
Vol. 79, pp. 205-6. 

Tests on Oxwelded Roof Trusses. The Welding Engineer (August, 1926), 
Vol. 11, pp. 32-34. Design, welding procedure, the test structure, test proced- 
ire, strain gage work, summary of load tests, cost. 

Tests on Welded Roof Trusses. H. H. Moss, Acetylene Journal (September, 
1926), Vol. 28, pp. 117-120, 152. Preliminary work, design, welding procedure, 
the test structure, test procedure, strain gage work, summary of load tests, 
cost. 

Thermit Welding Method. Metal and Thermit Corp. Canad. Pat. 260948. 
Pat. Off. Ree. (May 18, 1926), Vol. 54, P. 1262. 

Two Arc-Welded Buildings Planned. The Welding Engineer (August, 1926), 
Vol. 11, pp. 28, 24. Steel history in the making, changs in process of assembly, 
higher type of workmanship required. 

Two Methods of Producing Ductile Welds. Engineers and Engineering (July, 
1926), Vol. 43, p. 173 

Using Steel in Manifolds. E. L. Mills and William Buttner, Acetylene Jour- 
nal (September, 1926), Vol. 28, pp. 121, 122, 124. General description, combus- 
tion of iron, heat of compression, demonstrations. 

Using the Torch in Building Work. D. C. McGiehan, Building Age and 
National Builder (September, 1926). 

Welded Pipe Line for Mixer Water on California Road Work. Engineering 
News-Record (Aug. 26, 1926), Vol. 97, p. 349. 

Welded Signal Bonds Show Superiority. Railway Rev. (Aug. 14, 1926), 
Vol. 79, pp. 245-6. An oxy-acetylene welding outfit is used; the bond is flex- 
ible stranded copper wire for frog bonding on track work. 

Welded Steel Members and Joints Tested at Pittsburgh. (Aug. 12, 1926), 
Vol, 97, pp. 263-265. 

Welded Structure. Dominion Oxygen Co., Ltd. Canad. Pat. 261135. Pat. 
Off. Rec. (May 25, 1926), Vol. 54, p. 1323. 

Welder’s Helmet. F. N. Bowers. U. S. Pat. 1582893. Off. Gaz. (June 8, 
1926), Vol. 347, pp. 436-7. 

Welding Apparatus, Wire. Wickwire Spencer Steel Co. Canad. Pat. 261396. 
Pat. Off. Ree. (June 1, 1926), Vol. 54, p. 1402. 

Welding Carbon and High Speed Steels. G. L. Walker, Forg. Stamp. and 
Heat Treating (July, 1926), Vol. 12, pp. 255-8. Success in welding high-speed 

rr carbon tool steels depends upon preparation of the steel, filler rod, flame 
characteristics and size of the welding tip. 

Welding, Comparative Study of the Oxy-Acetylene and the Electric Welding 
Methods. Werkstattstechnik (June 1, 1926), Vol. 20, pp. 351-2. 

Welding Copper by the Oxy-Acetylene Process. Acetylene Journal (July, 
1926), Vol. 28, pp. 30, 32-34. 

Welding and Remachining Split Frame Motors. J. M. Zimmerman, Elect. Ry. 
Jnl. (July 17, 1926), Vol. 68, pp. 101-4. To carry out a program for welding 
buildings and remachining worn motor frame fits successfully requires a defi- 
nite plan for the work. 

Welding Facts and Figures, IV. D. Richardson, The Welding Journal (July, 
1926), Vol. 23, pp. 198-201 (August, 1926), Vol. 23, pp. 230-32. Expansion, 
oefficient of expansion, thermal conductivity. 
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Welding High Carbon Tool Steel and High Speed Steel with the Oxy-Acety- 
lene Blowpipe. The Welding Journal, Vol. 23, pp. 202-205. 

Welding High Carbon Tool Steel and High Speed Steel with the Oxy-Acety 
lene Torch. G. L. Walker, Acetylene Journal (July, 1926), Vol. 28, pp. 13-16. 

Welding in the Design of Industrial and Power Piping. L. J. Sforzini, Power 
(July 20, 1926), Vol. 64, pp. 88-91. High-pressure steam piping, reinforced butt 
weld, low pressure steam piping, brine piping, water piping, making tests, 
materials and workmanship. 

Welding Machine. H. Hofler. Canad. Pat. 262105. Pat. Off. Rec. (June 29, 
1926), Vol. 54, p. 1627. 

Welding of Highly Electrically Conductive Materials, Process for Electric. 
A. H. Hart. U.S. Pat. 1584618. Off. Gaz. (May 11, 1926), Vol. 346, p. 488. 

Welding Method. E. G. Budd Mfg. Co. Canad. Pat. 262615. Pat. Off. Rec 
(June 13, 1926), Vol. 54, p. 1785. 

Welding Method. Western Electric Co., Inc. Canad. Pat. 262253. Pat. Off 
Rec. (June 29, 1926), Vol. 54, p. 1670. 

Welding Processes, Modern Advances in. Metal Ind. (London) (June 13, 
1926), Vol. 28, pp. 577-8. Abnormal action of hydrogen, welding by atomic 
hydrogen, arc welding in reducing gases, sources of suitable gases. 

Welding Process, Polyphase Current. H. A. W. Klinkhamer, Maschinenbau 
(July 17, 1926), Vol. 5, pp. 562-4. 

Welding Rod, Coated. H. R. Pennington. U.S. Pat. 1583169. Off. Gaz. (May 
4, 1926), Vol. 346, p. 134. 

Welding Rod Holder. E. A. Bearson. U. S. Pat. 1589674. Off. Gaz. (June 
22, 1926), Vol. 347, pp. 944. 

Welding Systems. British Thomson-Houston Co., Ltd. Brit. Pat. 248753 
Ill. Off. Jnl. (May 5, 1926), p. 1475-6. 

Welding Transformer Tanks, etc. Products Protection Corporation. Brit 
Pat. 247970. Ill. Off. Jnl. (April 21, 1926), p. 1170. 

Welding Wire Standardization, Limiting. F. E. Burk; Canad. Machy. (July 
8, 1926), Vol. 36, p. 18. More standards needed? Must get experience. Com- 
petition valuable. Make wire fit each case. Selecting parent metal. 





Bound Volumes 


Journal of the 


American Welding Society—1925 





A limited number of copies of the JourNAL 
for the year 1925 are still available in attrac- 
tive book form. ‘This bound volume includes 
subject and author’s indexes of all technical 
papers appearing therein. 


As in previous years, these bound volumes 
are sold to members at $5.00 per copy. A 
few volumes are still left for the years 1922, 


1923 and 1924. 


Orders should be placed at once with the 
Secretary of the Society. 
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ACETYLENE JOURNAL 


Established 1899 


A monthly publication devoted to gas welding and 
cutting and other uses of the gases produced by this Industry. 

If you are engaged in gas welding, or interested in any 
capacity in the Industry, you ought to be a reader of the 
ACETYLENE JOURNAL. 

Its reading pages are all devoted to the promotion of 
your business. They will help you solve the many problems 
in repairing broken machinery, manufacturing new articles, 
and increasing production in your plant. It is edited and 
contributed to by the best authorities in gas welding and cut- 
ting. Should you have difficulty on any welding job, a letter 
written to the editor describing the trouble will bring you 
immediate advice. 

Subscribe Now. Get in touch with the developments of 
the process and the benefits derived therefrom. Subscrip- 
tion price $2.00 a year. 

A sample copy will be mailed on request 


STUART PLUMLEY, Managing Editor 


ACETYLENE JOURNAL PUBLISHING COMPANY 
53 W. Jackson Blvd. Chicago, Ill. 
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FOUNDED By L. B. MACKENZIE, 1916 


“Take the Guess Work Out of Welding” 


AN old slogan around the office of The Welding Engineer, but still 
**% one which cannot be emphasized too much. In your plant there 
is a man who needs timely, accurate and practical information about 
welding. See that he gets The Welding Engineer regularly. Sub- 
scribe now. 
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No matter what your welding problem may be, The Welding 
Engineer is the best source of information available. Its pages 
discuss, monthly, every phase of welding. One idea from one 
issue will more than pay for a year’s subscription to this valuable 
publication. The value of the reading matter is assured for the 
best welding authorities in America are regular contributors. 


Arc Welding, Electric Butt, Spot and Seam Welding, Oxy-Acetylene and the 
ermit System, in fact every known process of joining metals is dis- 
cussed. Our Buyers’ Index reflects the progressiveness of America’s first 
manufacturers. 
Price $3.00 in the United States and Canada; $4.00 Abroad 
Bample Copy Bent Free Upon Request 
H. S. Carp, Epiror 


The Welding Engineer—608 S. Dearborn Street, Chicago, Il. 
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The Standard of Quality in Gas Welding and Cutting Equipment 
Economy Record No. 1 


25 Torchweld Cutting 
Torches 
Average Service 7 Years 
Total Cost for Tips and 
Repairs, Average per mo., 78c 
SAFETY—EC ONOM 1Y—DEPENDABILITY 
are built into Torchweld Gas Welding and Cutting Equipment 


TORCHWELD EQUIPMENT COMPANY 


224 No. Carpenter St. Send for Catalog No. 23-] Chicago, Iii. 


a 


































“LOWER OXYGEN PRESSURE” 
Welding and Cutting Equipment 


WRITE FOR CATALOG NO. 37 


THE BASTIAN-BLESSING COMPANY 
252 E. Ontario St., Chicago, Ill. 








Welding Rod 


3000 
WORKING WELDERS 


are kept busy full time 
melting the daily output of 


QWelAiLTE 


MANUFACTURED BY 


CHicaco Stree. & Wire Co 


1O5rd Street and Torrence Avenue CHICAGO 





ADVERTISING 





REX SURFACED PROCESSED ELECTRODES 
A SEMI-COATED WIRE AT 
BARE WIRE PRICES 


If you would like to try a bare electrode which has the uniform smooth 
flowing qualities of a coated electrode, send for free samples. Furnished 
in pure iron (Rex No. 10) and mild steel (Rex No. 30). Sizes 3/32”, 4” 
5/32”, 3/16” and 4”. 

ANOTHER HOLLUP PRODUCT 


Manufacturers of Wanamaker Coated Electrodes 


Cc. H. HOLLUP CORPORATION 


3333 W. 48th Place, 269 S7th Street, 
Chicago, Ill. Brooklyn, New York 











ACETYLENE IN PORTABLE 
CYLINDERS FOR OXY-ACETYLENE 
WELDING AND CUTTING 


Do you understand our free loan cylinder plan? If not, 
we are glad to explain 


Supplied in the following size cylinders: 
10” x 30”—capacity 125 cu. ft. 
12” x _ — sé 225 “ “é 
12” x “ 275 “ “cc 


Prompt and efficient service on any quantity through plants 
and warehouses and truck deliveries. 


Commercial Acetylene Supply Co., Inc. 
(Main Office) 80 Broadway, New York City, N. Y. 


BRANCHES: 
613 Trust Co. of Georgia Bldg., Atlanta, Ga. 
80 E. Jackson Boulevard, Chicago, Ill. 
553 Monadnock Bldg., San Francisco, Cal. 











K-G Welding & Cutting Co., Inc. 


556 WEST 34th STREET 
NEW YORK CITY 


MANUFACTURERS OF 


K-G-TORCHES 
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NEW operator will learn more quickly, and the 

experienced welder will accomplish more in the 
working day, with the simple Westinghouse single- 
operator arc welding equipment. The generator is 
specially designed to inherently stabilize the arc, 
without the necessity of relays, resistors, etc., mak- 
ing the arc easy to strike and maintain, at the 
same time obtaining the necessary penetration and 
fusion for good welding. Close current adjustment 
is quickly obtained by rotating the single rheostat 
handwheel. 


‘Ape 


Sturdy Westinghouse construction and dependable 
operating characteristics assure good welding results. 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh Pennsylvania 


Sales Offices in All Principal Cities of 
the United States and Foreign Countries 


Westinghou 





5 
t 
s 
‘ 
z 
¢ 
*% 
: 


ADVERTISING 





Welding Cast Steel Contra-Propeller to Rud- 
der Post, Fletcher Shipyard, Hoboken, N. J. 


For this weld below the water line 


—Wilson Wire was used! 


Use Wilson Type S Machine 


Simple, close regulation; a self- 
exciting generator: a commuta- 
tor that always shows less tem- 
perature rise than any other part 
of the machine; a simple, com- 
pact control panel; an arc that 
is easy to strike and easy to 
maintain; a welding current 
which can be reduced to as low 
as 25 amperes for light work 
and thin gauge metals—these 
are some of the features that 
make the Wilson Type § a dis- 
tinct achievement in electric 
are welding. Write for com- 
plete information and prices. 





If any weld must be perfect—it is the weld 
below the water line of a ship. Under all 
conditions, in spite of all kinds of pressure, 
stress or strain, it must hold. Once the ship is 
at sea, such repairs are practically impossible. 


At the Fletcher Shipyard, Hoboken, N. J., they were 
welding a huge steel contra-propeller to a rudder post 
welding not only below the water line, but in a most 
vital part of the ship. And for this weld which had to 
hold—for this weld which had to be perfect—Wilson 
Wire was used. 


It is significant that in welding of this kind, welding in 
which no chance can be taken, welding that must be im- 
pervious to the greatest strain, stress and pressure 

Wilson Wire is chosen. Men who have had experience 
with Wilson Wire know they can select the correct grade 
(analysis) for the kind of metal they’re welding—and 
that every rod will be like every other rod in the grade 
selected. This means practically perfect welding jobs. 


Write today for your samples of Wilson 
“Color-tipt”” Welding Wire, indicating 
the kind of metal you desire to weld. 


WILSON WELDER & METALS CO. INC., WILSON BLDG., HOBOKEN, NEW JERSEY 


WILSON 


WELDING MACHINES AND WELDING WIRE 
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Experience 


You who have had years 
of experience in manufac- 
turing realize how experi- 
ence is reflected in the 
product. Therefore you 
can appreciate the value of 
the experience of Prest-O- 
Lite in making dissolved 
acetylene for 21 years. 


ipa pay THE PREST-O-LITE COMPANY, INC. 
Be Sst, Oxy-Acetylene Division 


General Offices: Carbide & Carbon Bidg., 30 Bast 42d St., New York 
In Canada: Prem-O-Lite Co. of Canada, Limited, Toronto 


31 Plamts—85 Warchouses—22 District Sales Offices 






-O-Lite 


DISSOLVED ACETYLENE 
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The Oxygen Factor in 
Engineering Design 


THE oxy-acetylene process has made it possible to 
accomplish many things with metals. Plant equipment 
can be made more compact and simple. Production 
costs can be reduced. Machines can be constructed that 
were formerly out of the question. 


Linde oxygen has played a major part in this strik- 
ing development and logically has become industry's 
standard for the welding and cutting of metals. 


Hand in hand with this development has gone 
Linde Process Service. Through its booklets and maga- 
zines, through its research laboratories, engineers and 
field service men, Linde Service has not only advanced 
oxy-acetylene technology, but has focussed these ad- 
vances for the benefit of the Linde user. 


THE LINDE AIR PRODUCTS COMPANY 


Manufacturers of oxygen, nitrogen, pyrogen, argon end neon 
Producers of helmm for scientific purposes 


30 East 42d Street, New York 
37 Plants — 105 Warchouses 


DON'T use a makeshift os « 
welding truck. A strong, neat 
and economical track will 
tend to produce better work. 
Build yours according to the 
Linde Procedure Method on 
the subject. Several different 
designs are suggested for & 
varying conditions and all will 
be found serviceable, rugged 
and « real aid to good work- 
manship. 


LINDE OXYGEN 
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OXWELD { ; 
SALES OFFICES ie ae injector principle. An even-flowing stream of oxy- 
Atlanta, Ga gen automatically draws the right amount of acety 
Balturnore, Md 3 2 
Binghamcon. N.Y ’ lene with it so that the flame is even, soft and neutral 
Buflalo, NY oe 7 
Chariotte, N c BRB os oe It worked so perfectly that the Oxweld organization 
ago, . ¢ Y . 
=» Cincinnati, Ohio ; Thy was patterned on the same principle. Oxweld sales 
\> Cleveland, Ohio a 708 ; f 
{3 Columbus, Ohio a he Oe men and service men inject a steady flow of ideas and 
tt Denver, Colo. Sota > : ‘ 
a fee. ee aed ae practical advice on the economical and efficient use 
Indianapolis, Ind teasers sa f th 
ty Kansas City Mo. ‘ tot gers of the oxy-acetylene process. 
et g Island City, N.Y. 7°.) a" 9." a 
PE Los Angeles, Calit Roe ee Ss They are able to do this because of the national! 
<4 Memphis, Tenn. %; a a: ; 
a pune, We ney OS scope of the Oxweld organization and because it is 
> Minneapolis, Minn. ve ‘ 
wt ay a = backed by a distinguished staff of engineers, chemists 
4 
re Omaha, Nebr" and metallurgists who have made a lifelong study of 
wi, Pintadel pina in the oxy-acetylene process. 
hoenix, Ariz. L*. 
pot | seer wee hb, ‘Pa. vy 
fy Zertiene, Ons. OXWELD ACETYLENE COMPANY 
en > J ~ : 
woe Salt Lake City,Utah | Chicago Long Island City, N.Y. San Francisco 
San Francisco, Cal ' 3642 Jasper Place Thompson Ave. & Orton St 1050 Mission Street 







Seattle, Wash 
Tulsa, Okla. 
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| G-E Acdiepatle Arc Welders 
Increased Production 1007, 
Decreased Power Costs 807, 





Saved per year $15,000 


These results are being obtained 
i at the plant of the Wm. B. Scaife 
& Sons Co., Oakmont, Pa.—man- 
ufacturers of high quality range 
boilers and tanks. 


General Electric furnishes 
to the Welding Industry: 


62 a ARN RE UIT RAVE 


WD Are Welders— General Electric automatic arc 
operator welders are producing similar re- 
“Gotw—tlie pevensl sults in many boiler and tank 
ArcWelding Resist shops. General Electric will be 
and traction pleased to demonstrate what these 
Automatic Bets—for welders can do for you. Write or 
Contin lates “a phone, now, to your nearest G-E 

aot Ol en office. 

§30-11C 


i) GENERALELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, NEW YORK 
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BRONZE 


for Difficult 
Cast Iron 
Welding Jobs 

















HE cast iron gear case“A,” broken 

in three parts, offers a problem 
known to experienced welders. Ordi- 
nary welding methods would require 
a high fusion heat for such a job, and 
the resulting shrinkage of the casting 
would tend to pull the bearing holes 
out of alignment and make the cast- 
ing worthless. 


The repair, as actually made with 
Tobin Bronze by the oxy-acetylene 
process, is shown in “B.” It was ac- 
complished easily and quickly at a 
low red heat, without extensive pre- 
heating. Shrinkage was avoided, the 
parts were held in perfect alignment, 
and the weld was stronger than the 
original cast iron. 


[September 





The cracked casing of the steam pump 
shown in “C” could hardly have been 
repaired so economically by any other 
means than Tobin Bronze Welding. 
The repair was made at a low red 
heat and the pump was restored to 
service promptly, in as good condition 
as ever, at a substantial saving in time 
and expense. 


The speed and accuracy made possi- 
ble by the elimination of extensive 
pre-heating make Tobin Bronze 
Welding the logical method for many 
production operations as well as for 
repairs. 

Tobin Bronze Welding Rods are made 
solely by The American Brass Com 
pany and “TOBIN BRONZE” | 
stamped in the metal. 


THE AMERICAN BRASS COMPANY 
GENERAL OFFICES: WATERBURY, CONNECTICUT 
Offices and Agencies in Principal Cities 
Canadian Mill: Anaconda American Brass Ltd., New Toronto, Ont. 





TOBIN BRONZE 


REG. US. PAT. OFF. 


WELDING RODS 
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means prompt delivery 
and service. 


Users of Page Welding Wire and Electrodes secure not 
only perfect results from the finest product—but receive 
in addition the promptest kind of delivery service regard- 
less of location. 


This is made possible by the exclusive Page distributor 
system which covers the entire country. Complete stocks 
are maintained at all central points and service facilities 
are always available. 


Standardize on Page Steel or Page Armco Welding Wire 
and Electrodes. Take the guess out of welding and assure 
an uninterrupted source of material and service. 


Write today for sample of wire and further information. 
No obligation. 


PAGE STEEL AND WIRE COMPANY 


An Associate Company of the American Chain Co., Inc. 


BRIDGEPORT, CONNECTICUT 


District Offices: Chicago, New York, Pittsburgh, San Francisco. 


PAG - Yy CO 


PROCESSED 
_ Welding Wire and Electrodes 














a 


am 


tee 





JOURNAL OF THE A. W. 8. [Septem 


“pes 


(a new list in each issue ) 


“The fact that this is our third or- 
der indicates how strongly we lean 
toward the Lincoln machine.” 

* 8 ®& 


“The welder we purchased from you 

three years ago has been in regular 

service since then and we must say 

that this service has been excellent.” 
* * # 


“Both machines that we bought are 
performing nicely and are entirely 
satisfactory in every respect.” 

* & # 
“The Lincoln welders have been in 
the hands of various workers from 
time to time and I have yet to hear 
of any complaint from them.” 

* & * 


“You will probably be interested to 
know that our company has now 
standardized on the Lincoln ma- 
chines.” 


Any Lincoln office below will put 
you in touch with a user near you 
whose experience covers many 
types of welders. Get his view- 
point based on experience. 


e. 
re” 


LN 


Sakina The Lincoln Electric Co. 20” 
s Milwaukee 


Charlotte, N.C. General Offices and Factory: Se ony 


Sinciamatt Cleveland, Ohio Philadelphia 


Buffalo 


Detroit Pittsburgh 


Des Moines The Lincoln Electrie Co. of Canada, Ltd., Toronto-Montrea} | Rochester 
Grand Rapids European Representatives: Allen-Liversidge, Ltd., London St. Louis 


Berelustwe Agencies with Stock: 
Distributing agencies in all principal cities. Ft. Worth, Texas 
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(ROEBEING 


conforms to the specifications of 
the American Welding Society. 
Exacting tests have proven that it 
possesses those qualities essential 
to good welding. 


John A. Roebling’s Sons Company 


Trenton, N. J. 





























SWEDOX 


WELDING RODS, WIRES and ELECTRODES 


A Grade for Every Purpose 


NONOX SWEDOX TENSKOTE BRONZOX 
K CTKOTE BRONZKOTE 
TOBIN BRONZE 
MANGANESE BRONZE 
MONEL METAL 
ANOX 
STEELKOTE TENSILOX 


LEKKOTE KROMKOTE 
CYLKOTE NICKOTE 


MANKOTE VANKOTE 
RAILKOTE FL 


SEND FOR TESTING SAMPLE 


We want every welder in the country—big or small—to be convinced of 
the specialized superiorities of SWEDOX products. We know that a trial 
will convince you. Hence the free offer. Try SWEDOX on your next 
welding job at our expense. 


CHICAGO, ILL. DETROIT, MICH 


Gusital Sisel te Wce Gmfoangy “sats i 


Phone: 
Lincoln 6780 
“We Ship the Same Day” 
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THERMIT WELDING 


The Accepted Method of Eliminating 
Rail Joints 











14 years ago the first Thermit Insert welds were 
made. These welds are in perfect condition today. 
They have not cupped, pounded nor broken. They 
have worn evenly with the rail itself. Hundreds of 
thousands are now in use giving the same dependable, 
satisfactory service in all parts of the country. 


Full information mailed on request. 
METAL & THERMIT CORPORATION 
120 Broadway, New York 


Pittsburgh Chicago Boston S. San Francisco Toronto 





BNET Tee Te i 





sctecateeni agaist 


Why eataiut 


Torches ee the infancy of the industry, 
Regulators expert enaiaoers and skilled work- 
Giceneetintin men have maintained the predomi- 
nance of Milburn Equipment. 
Compressors Its acceptance as standard equip- 
Manifolds ment by large industrials, railroads 
Preheaters and Government Departments the 


Paint Suedve = over exemplifies Milburn leader- 


Carbide Light! THE ALEXANDER MILBURN CO. 
Catalog 54? Baltimore, Md. 





Heat treating the weld metal by the UNA Process offers 
a simple, practical method of increasing the strength, duc- 
tility and resistance to impact of the weld. 


UNA WELDING AND BONDING COMPANY 


CLEVELAND, OHIO 


Welding Processes A.C.-D.C. Welders 
Welding Rods Welding Supplies 


























Variable Voltage Arc Welder on Portable Track 


Burke Arc Welder 


All adjustment of current for various 
classes of work and different sizes of elec- 
trodes is accomplished by merely turning 
a hand wheel which moves the brushes. 


Range of adjustment 50 to 300 amperes 
through an infinite number of steps. 


Send for Bulletin No. 133 


BURKE ELECTRIC COMPANY 
ERIE, PA. 


Service Sales Offices: 
NEW YORK CHICAGO _ PHILADELPHIA PITTSBURGH 
CLEVELAND DETROIT BUFFALO 


Sales Agencies: 
AKRON BOSTON CINCINNATI 











BERTHOLD ELEC. & ENG'G. CO. C. A, COLTON UNDERWOOD ELEC. co. || 


INDIANAPOLIS KANSAS CITY ° MILWAUKEE 
W. C. PLETCHER Co. W. T. OSBORN FRED H. DORNER 
ST. LOUIS TROY, N. Y. TULSA 
LOUIS D. MOORE E. 1. VAN DOREN . COST CUTTING CO. 





























AIRCO OXYGEN IS 99.5% PURE 
IN THE CYLINDER 





You are assured of High Purity Oxygen for 
Metal Cutting by using Airco Oxygen 


Every Airco Oxygen Cylinder 
is tagged with the above seal 
and bears this stamp— 


AIR REDUCTION SALES COMPANY 
Home Office, 342 Madison Ave., New York City 


Manufacturers of 
Airco Oxygen—Airco Acetylene—Airco Calorene—Airco Nitrogen 
Airco Neon-—-Airco Argon—Airco-National-Carbide 
Airco-Davis-Bournonvill: Welding and Cutting Apparatus and Supplies 
BIRMINGHAM CLEVELAND LOS ANGELES PHILADELPHIA 
BOSTON DETRON | MILWAUKEE 


BUFFALO EMERYVIVLE, CAL. MINNEAPOLIS 
CHICAGO JERSEY CYTY OKLAHOMA CITY 











